The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. This work investigates the various criteria for track-to-track association/fusion (T2TA/F): likelihood ratios and distance criteria. Procedures to obtain the quantities needed by the LR criterion from the limited information available from the real world communication networks are developed. Algorithms for T2TA/F with heterogeneous sensors and investigation of several assignment algorithms for the
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Foreword
The track-to-track association/fusion (T2TA/F) problem has been considered until recently in the literature only for pairwise associations. In view of the extensive recent interest in multisensor data fusion, the need to associate/fuse simultaneously multiple tracks has arisen. This is due primarily to bandwidth constraints in real systems, where it is not feasible to transmit detailed measurement information to a fusion center but, in many cases, only tracks based on data obtained by local sensors -local tracks. The performance of the T2TA and subsequent fusion has been shown recently to be remarkably close (within 10% in MSE) to that of the fully centralized architecture where all the measurements are sent to the fusion center (FC). These considerations motivate the investigation of the criteria as well as the optimization algorithms for the general T2TA/F problem. As it has been known in the literature, tracks of the same target obtained from independent sensors are still dependent due to the common process noise. A comprehensive solution of the T2TA problem is a prerequisite for successful fusion. The solution to the T2TA problem consists of two steps: a proper criterion function and an efficient algorithm to optimize it. The present work investigates the possible criteria for the T2TA problem from multiple and possibly heterogeneous sources, which form the basis for the cost function used in a multidimensional assignment algorithm that can solve a realistic large scale problem where many sensors track many targets. Since the T2TA procedures discussed in the literature are for tracks that are characterized by (continuous) kinematic states, we develop techniques that can handle simultaneously continuous as well as discrete -attribute/clasification -states. Since in many real systems the information necessary for the association criterion is not available in full, procedures to obtain the missing information will also be considered. Such information is the track covariances, the crosscovariances and, in some situations, even the sensor measurement noise covariances are not known. The next part of the investigation deals with the various algorithms to optimize the association criterion. The investigation of the various assignment algorithms is carried out in the context of a realistic problem. The T2TA/F problem for heterogeneous sensors considers the situation where the state vectors of the local tracks are different as in the case of an active and a passive sensor. A framework is developed for such situations to carry out both the association as well as the fusion with maximum information benefit.
Statement of the Problems Studied
The following problems were the principal objective of our study: 
Summary of the Most Important Results
The items below refer to the list of publications detailed in the Bibliography (Section 5). They provide a concise description of most important result(s) in each paper. The full papers have been sent to the ARO program manger and they are also available from the author of this report upon request. 291. Solved the general problem of T2TA from N sensors. 292. Developed a measurement extractor for Multiple Unresolved Extended Objects. 308. Developed Radar Measurement Noise Variance Identification method and applied it to real data. 314. Showed how to design a passive sensor base missile warning system. 
Developed an
efficient search method for the ML-PDA method in the presence of thousands of local maxima. 316,322. Developed an algorithm for Robust Tracking with Very Long Range Radars
Recent Transitions
